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BCfiT AABV AWAII ADI E 



SUMMARY 



Ihe College oflntegrated Science and I'echnology (CISA'l ) at James Madison University was 
founded to educate and graduate a well-rounded science student, one educated in science and 
technology but in a very different way than traditional programs. 

The Integrated Science and Technology Program (IS AT) is now in its third year, with 45 
juniors, 1 15 sophomores and 155 freshmen, with anticipated growth to 1300 majors by the year 2005 
The Commonwealth of Virginia has committed to 55 full-time faculty members for instruction and 
a $200 million physical plant for the students education. 

Particular emphasis in the ISA'f program is to educate students as broad-based scientists but 
with an orientation to application of the sciences to real world problems. 

The curriculum is broad-based multidisciplinary, not discipline limited, exhibiting the natural 
connections among science, mathematics and technology, and using expertise from the fields of 
modern communication to present science in the context of real world global issues and within the 
complex and disorganized environment of contemporary social issues. 

In their freshman and sophomore years the students study basic science and mathematics, but 
in integrated, interdisciplinary, team-taught courses, that is chemistry, physics, statistics, and 
mathematics may be intermixed in the same analytical methods course not taught in the traditional 
disciplines. In addition, applications are brought into the basic courses so that students immediately 
see the practical uses of the theories they are studying At the end of the freshman and sophomorp 
years the student has a broad-based background and common core in all of the sciences and 
mathematics. 

Using this background, as juniors the students study a series of strategic technology sectors. 
In addition to theory in these sectors, the students apply the material they have learned to the specific 
application areas. As seniors, the studenls concentrate in a strategic sector or additional sector and 
complete a research based group senior thesis 

To educate our students, James Madison University (JMU) has hired a diverse group of 
faculty members Their doctorates are in a wide range of disciplines from nuclear engineering to 
biophysics to toxicology to systems engineering to political science to business Most of these 
faculty members have been recruited from industry All faculty arc committed to a collaborative 
approach, both in their research and in team teaching 

The students recruited to the I SAT program are students who would not normally be attracted 
to the traditional science and mathematics fields The students meet the same re(|uirements as other 
students admitted to James Madison University While we have no graduates as yet, the students 
seem most interested in their ahilitv to applv the sciences that thev have learned to real world 



problems Their motivation to date has been quite high and the number of students leaving the ISAT 
program for other majors has been well below the university average 

Although the ISAT program is new, the results to date have been extremely encouraging The 
faculty are very pleased with their progress to date, the students seem very pleased with the education 
they are receiving, and the Commonwealth of Virginia seems pleased with the orientation to 
application and the use of technology in education 



INTRODUCTION 



In its 1988 session, Virginia's General Assembly formed the Commission on the University 
of the 21st Century. This Commission was created to develop a vision of higher education responsive 
to the needs of the next century. The Commission's initial task was to address the question of growth 
in Virginia's institutions of higher education. It became apparent however, that of equal importance 
was how universities should proceed in preparing students for the dramatic impact of rapidly changing 
economic and social orders in the world 

This Commission recommended that each university ;i Virginia be directed to develop a plan 
of action in response to the mission of preparing students for the changing world James Madison 
University's response to this mission was to propose the establishment of a College of Integrated 
Science and Technology 

The need for university educated students with a background in science and technology 
different from that of most current graduates has been documented by many articles and studies As 
one example, in a recent article, Dr Roy P Vagelos, Chairman of Merck and Company, offered this 
perspective; "it is disturbing that the men and women who will be the country's leaders in the 21st 
Century are not equipped to think intelligently about the environment, energy, space, defense and 
biotechnology Unless we take action, other counf'^ies will reap the human economic and cultural 
benefits of tomorrow's breakthrough products" 

Thus the goal of the College of Integrated Science and fechnology at James Madison 
University is to produce a well rounded science graduate, one educated in science and technology but 
in a very different way than traditional programs 

Since this vision was first articulated by JMU's president, Dr Ronald H. Carrier, JMU has 
moved forward to meet the challenge The C'ollege of Integrated Science and Technology was 
created in 1991 and the first freshman class of students was accepted in the fall of 1993 1994 and 

1995 showed additional groups of students entering the IS AT program, and in November, 1995 there 
were 45 juniors, 1 1 5 sophomores and 1 55 freshmen majoring in Integrated Science and Technology 
To serve this group of students, the Commonwealth of Virginia is building a new campus at James 
Madison University. By 2005, the number of Integrated Science and Technology majors will increase 
from the current 3 1 5 to 1,300 They will be served by a complex of new cutting-edge technology 
designed and furnished academic classroom buildings The first of these buildings is currently under 
construction and will be completed in March, 1997 Thereafier, a new academic building will be 
added approximately every two years as well as suppoiling dormitory, food and recreational facilities 
It is anticipated that the cost of the new campus to serve the College of Integrated Science and 
Technology will be approximately $200 million by the year 2005 

As of November , 1995, twcnty-rour full time faculty have been hir ed to instr uct students in 
the Integrated Science and Technologv program T'acultv should increase to approximately 55 



individuals by the year 2005. In addition to the noimal support activities given to acuity, CISAT has 
a substantial multimedia laboratory, a research faculty member in instructional technology is on staff, 
and a staff technician is available in this multimedia laboratory to aid faculty in development of 
instructional technology packages to educate students 



MISSION AND OBJECTIVES OF THE ISAT PROGRAM 

t 

The mission of the College of Integrated Science and Technology at James Madison 
University is to prepare men and women to recognize and understand scientific and technical 
developments and to apply them creatively to issues facing contemporary society fhe curriculum, 
offering a strong liberal arts foundation and an integrated core in science and mathematics, has been 
designed to prepare individuals for a productive life in an economy which is both technologically 
demanding and global in perspective The nev; College's unique mission focuses on: 

• helping to redress the critical shortage of people in scientific and technical fields; 

• attracting f. significant number of minorities and women to the sciences. 

• establishing programs to enable students to study the integration of scientific 
disciplines, 

• providing the opportunities for students to engage in the study of contemporary issues 
involving science and technology; 

• developing strong communication and decision making skills in students, 

• producing graduates who are sensitive to the political, social and ethical context of 

tedinology, 

• s'u engthening ties between the Commonwealth of Virginia's elementary and secondary' 
schools, and 

• integrating the use of technology in the curriculum to support decision making, 
information gathering and communication 

The ISAT undergraduate curriculum is chaiacterized by global perspective and technological 
competence in the context of an increasingly multi-cultural, multi-racial, and multi-ethnic society. 
Rather than being discipline specific, the focus of the curriculum is on extensive interdisciplinaiy 
exposure and training that; 

• encourages familiarity with science, business and technology principles, 

• provides a strong new initiative for recruiting and preparing students for careers in 

science, technology, health and engineering related fields, 

• promotes knowledge of the computer as a problem solving tool, 

• produces graduates that are comfortable with a collaborative (team) approach to 
problem solving, 

• prepares students for the real world of complex multi-disciplinary decisions and 
actions; 
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encourages a strong engagement of science and technology within the public sector 
in general, and 

develops a capacity for intellectual coherence in the midst of specialization in science 
and technology. 



CURRICIILIIM 



Int rod u ctio n , 

In addition to integrating the topics of science and technology in an innovative way, the basic 
ISAT pedagogical approach is broad-based and multi-disciplinary, not discipline limited, exhibiting 
the natural connections among science, mathematics and technology and using expertise from the 
fields of modern communication to present science in the context of real world global issues and 
within the complex and disorganized environment of contemporary social issues 

The ISAT instructional techniques have a number of distinct characteristics: 

• integrated instruction of science and technology in the context of technology, business 
and social issues; 

• team teaching by interdisciplinary faculty, 

• sensitivity to non-technological considerations, 

• application of collaborative learning and student self learning, 

• instruction supported by modern pedagogical methods (multimedia, student 
participation); 

• intrinsic use of the C'Miiputer, and 

• development of moli\ational content to capture student interest 



An Overview of the Four Years 

To receive a Bachelors Degree at James Madison l.iniversity, a student must complete a total 
of 120 semester credit hours. Typically, each credit hour is one hour of class contact time fur a 
traditional lecture course and three hours of contact time for a traditional laboratory course per week 
for a semester. The university requires a general education component of all students that consists 
of 30 credit hours. Freshman and sophomore ISA T students will take 12 credit hours of Analytical 
Methods, 12 credit hours of Issues in Science and Technology, and 4 credit hours of Connections in 
addition to their General liducation courses As juniors, ISA f students will take four of six strategic 
technology sectors to gain a well rounded background in a number of science and technology areas 
As seniors, they will concentrate in a specific area of science and technology and also complete a 
senior thesis A pictorial description of tliis four-year program is shown in figure 1 
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The Freshman and Sophomore Years 



The student's first two years in the ISAT program focuses on four main areas 

1. Analytical Methods 

2 Issues in Science and Technology 

3 Connections 

4 General Education 

As shown in figure 2, Analytical Methods is a four seir ;ster sequence completed throughout 
the freshman and sophomore years. Issues in Science ^nd Technology is also a four semester 
sequence In the first semester students study living syste ns, the second semester, the environment, 
the third semester, modern production, and the four! i semester, energy Connections between 
science, technology, economics and social and political considerations are covered in a year-long 
course during the freshman year 

figure 3 shows the topics covered in the Analytical Methods sequence In Analytical 
Methods, students study the scientific method, mathematical models, statistics, project management, 
mechanics, calculus, vectors, integration, introduction to electr.city and magnetism, logic, intelligent 
systems, knowledge based systems, expert systems, and many other topics 

Figures 4 1 and 4 2 show the topics covered in the Issues in Science and Technology 
sequence. The living systems course focuses on genetic engineering, the hierarchy of life, and 
technology management and infectious diseases. The environment course focuses on air pollution and 
ozone depletion, global warming, acid rain, ecosystems, and solid waste management. The modern 
production course focuses on an ovemew of the manufacturing enterprise, product life cycle, product 
design, energy efficiency, equipment justification, quality, dimensioning and tolerances, and 
biomanufacturing. The energy' course concentrates on the basis of chemical engineering, temperature 
scales, gas laws, heat transfer, solar energy, endothermic reactions, electrochemistry', nuclear energy, 
etc Each of the energy' sources are discussed thoroughly, specifically in terms of their efficiency and 
conservation and their renewability. 

The Connections courses are detailed in figure 5 The emphasis in these courses include the 
history of discovery in innovation, public perceptions of science and technology, science technology 
and social justice, competing values and social dilemmas over science and technology, and an 
integrated \ iew of social controversies and society impacts 

At the completion of their freshman and sophomore years students in the ISA f program will 
have a sound foundation in all of the areas of mathematics, science and technology necessary to begin 
a more in-depth study of the particular strategic technology sectors 



The Junior and Senior Years 



The junior year finds the student building from the integrated common core program at the 
freshman and sophomore years Developed from the list of national critical technologies, the ISAT 
faculty have determined six strategic technology sectors for which there will he a demand for 
educated studeriis in the future. These sectors include: instrumentation and measurement, energy, 
environment, engineering and manufacturing, knowledge management, and biotechnology Each of 
these technologies is covered in course^ spread over two semesters Each student must complete the 
instrumentation and measurement sector and three other strategic technology sectors in their junior 
year. The specific courses that make up these strategic technology sectors are shown in figure 6 

The purpose of the strategic technology sectors is to not only give the students a broad 
background in science and technology, but a background in the context of applications to these 
specific areas While the students continue to study the basic theories of the sciences and 
mathematics, they are constantly applying these theories to these strategic sectors In addition, the 
students are continuously working in team projects throughout their junior year to further their broad 
scien ific base 

As seniors, the students take a concentration of twelve hours, six hours each semester and 
complete a six hour senior thesis spread out over the year For most students, the concentration at 
their senior year will be a continuation of one of the strategic technology sectors studied at their 
junior year It is possible, however, for a student to develop their own concentration, perhaps in 
conjunction with another science department or the computer science department In addition to the 
concentrations that further strategic technology sectors, we have identified in advance a health 
systems strategic sector based upon student demand. 

The titles of the courses making up each of the concentrations are shown in figure 7 As of 
November, 1995, we have not taught any of the senior level courses Our first class has reached the 
junior level We are currently developing the details of the concentrations and the senior thesis for 
implementation in the fall of 1996 

The senior year will bring together teams of students who have developed individual expertise 
based upon specialized work in their research efforts It is anticipated that most senior theses will be 
a group effort on a real world research project sponsored by a private company or goveniment 
organization Thus students will practice the team building collaborative approach throughout their 
entire four years 

While taking their junior and senior level major course work in integrated science and 
technology, the students also have free electives to complete their undergraduate degree Students 
may use these free electives for additional courses in strategic sectors or in a ct.ncentration, or they 
can be used to minor in any other subject offered at the university, ov to take individual courses in 
other disciplines that may interest them 
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rHE KACULTY 



To educate the integrated science and technology students Janies Madison University has 
hired a diverse group of faculty members. As of November, 1995, there are 24 full-time faculty 
members in this program and it is anticipated this will grow to 55 faculty by the year 2005. With a 
desire to hire faculty members who were interdisciplinary, collaborative, and innovative, it was felt 
that a mixture of faculty from a number discipliiies would be the desired approach Accordingly, the 
existing group of faculty, all of whom have appropriate doctorate degrees, have their degrees in areas 
such as nuclear engineering, electrical engineering, chemical engineering, biophysics, toxicology, 
computer science, systems engineering, political science, environmental engineering, 
production/operations management, management systems and business The majority of these faculty 
have bfcwii recruited to the ISAT program directly from industry' Thus, the faculty are a blend of 
many disciplines, coming from both academia and industry 

All of the courses in the freshman and sophomore years are taught by teams of faculty 
members Thus, all of the faculty hired are committed to a collaborative team approach to instniction 
and to an interdisciplinary approach to presentation of all materials in all classes In particular, all 
faculty are extremely sophisticated in their use of the computer and computer applications, both in 
terms of teaching technology and in terms of its application to applied science and technology Since 
the first faculty for this program were hired in 1991, no faculty member has been involved for more 
than four years It remains to be seen if the motivation of the faculty and the ability to work in teams 
will continue for longer periods of time. So far, however, the results have been very very successful 
The faculty learn from each other and enjoy working together and the students benefit from the 
interdisciplinary approach of a variety of faculty members 

in particular, ISAT is attempting to develop a new role for faculty members, to develop 
faculty who have the ability to explore new teaching methodologies using advanced communication 
vehicles across disciplines ISA T faculty have already begun to 

• Invert the learning progression of traditional sciences and tedmology by moving 
context and applications topics to early courses, 

• Integrate issues of global commerce, government studies, and business and economics 
through instructional modules developed by faculty of many disciplines, 

• Define new bachelor of science degrees to integrate the areas of science, engineering, 
computer science, knowledge-based studies, management, analytical methods and 
liberal studies, and 

Identify the importance of science and technology in the context of social needs and 
issues throughout the curriculum 

As the ISAT program continues to grow and as we olTer the first senior concentrations and 
senior thesis, it is expected that we will add faculty members who are perhaps more specialized It 
is also anticipated that the senior concentration or more specific courses may not be taught bv as large 
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or as interdisciplinary a team as the freshman or sophomore courses 

As a new group of faculty, the ISAT faculty are currently working out their own criteria for 
promotion and tenure. They are finding that the criteiia often used by the traditional departments are 
not adequate for a department where the emphasis is on collaborative eftbrt among different 
disciplines and upon applications of subject material It is expected, however, that the criteria 
developed for promotion and tenure within this program will be a well defined set of activities that 
recognize the uniqueness of the program while maintaining rigorous academic standards for 
com.pc ence. 



THE STUDENTS 

The Integrated Science and Technology Program is attracting students who would normally 
not be attracted to the traditional science and mathematics fields In fact, surveys of the students in 
our current sophomore and junior classes have revealed that almost none of these students would 
have gone into a traditional natural science field as a major The Integrated Science and Technology 
Program is thus an expansion of science education beyond the traditional programs. If anything, the 
very early data has suggested that ISAT students are more likely to shift to a major in chemistry or 
biology, for example, than a student who started out majoring in those disciplines shifting to become 
an ISAT major 

The quality of ISAT students is the same as that of other students at James Madison 
University All students are admitted to JMU meeting exactly the same admissions standards. 
Students may then select their major and, in fact, change majors frequently I hc average JMU 
student ranks in the upper 20% of their high school class and has an average SA'f score of 1 100 
(before the scores were revised upward) 

Student response to this new program has been much greater than expected This can be 
shown by the fact that we have over 300 majors without ever having a graduate Students appear 
very motivated by their ability to see the applications of science and mathematics in all of their 
courses, even those at the freshman level Student clubs and organizations are forming, the students 
have developed their own mentoring program, and the students are very active in recniiting new 
students into the program Because of the approach to student learning and integrated subject 
material, by the time they complete the undergraduate program, our students will have served as 
traditional students, teachers to each other, colleagues on projects and mentors to younger students 
They will have conducted original research and will have had experience in problem solving as part 
of a multi-disciplinary team spanning the academic community, corporate w orld and the public sector 
The students will have the self-confidence that comes with having mastered real world problems 
Because of the availability of summer jobs, internships and practicums, the students will have had the 
opportunity to not only understand the real world outside of academia, but also to apply the subject 
material they are learning in a professional job 
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Upon graduation, students will have blended learning with doing, and individual work with 
collaboration, and they will have come to understand the challenges and rich context of contemporary 
science and technology. 

In developing the ISAT curriculum, indeed in setting up the program in the first place, 
numerous surveys were conducted of executives in industry and government to determine if these 
students would fill worthwhile professional jobs upon graduation. The curriculum was designed with 
the idea that these graduates would have a practical ability to apply science and technology to real 
world problems. In fact, one goal was clearly that the graduates of this program w ould be able to join 
an industrial company or government and be an effective employee in that organization faster than 
other graduates 

In suiveys of industries to determine who would be likely to hire a graduate of this program, 
the list became longer and longer Some examples of industries that would be looking at ISAT 
graduates for entry level positions include: biotechnology, many aspects of business administration, 
engineering management, environmental science, law, public policy, ecology, industrial management, 
and health administration While job titles do not have specific meanings, some examples of job titles 
taken from newspaper classified advertisements that ISAT graduates might fill include; 
program/project manager, plans/programs staff specialist, health systems analyst, technical 
representative, marketing representative, environmental specialist, information systems consultant, 
foreman, manufacturing superintendent, and computer information specialist. These industries and 
job titles are not intended to be all inclusive but to give a feel for the breadth of background for which 
students will be prepared In particular, it is felt that by the emphasis on internships and practicums 
and by e ability of students to gain concentration at the senior level, the students w'ill be able to 
develop their own interests while tailoring their program with the insider knowledge Ihev have gained 
from practical work experience in industry' 
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V- ' 

Core (23-37) hours) 



Concentration 
(18 hours) 



Approved Electives (7-21) 



General Education (30) 



Fif>ure I 



O 

ERIC 



id 



BEST COPY AVAILABLE 






ISAT CURRICULUM 

i'leshman and Sophomore Years 



Year 



1 



2 



Fall 

Analytical Methods 1 (3) 
Issues: Living Systems (3) 
'onnections (2) 

Analytical Methods III (3) 
Issues: Modern [’rodiiction (3) 



Soring 

Analytical Methods 11 (3) 
Issues; Environment (3) 
Connections (2) 

Analytical Methods IV (3) 
Issues: E-nergy (3) 



Figure 2 



ANALV TICAl. MEI IIODS SEQIJENC E 



I 



Analytical Methods 1 

• Inl!(Klucli(>n to science aiul the scientific meilnul 

• Introduction to mathematical models 

• Introduction to fiinetions and then aitidieations 
to modeling 

• Using giaphieal statistics tt> build empineal models 

• Ciitical e\ aluation ol aiguments iin'olMiig data anaivsis 

• huroduetioii to pH>]cct management 



Analytical Methods III 

• IntegratuMi and introdiietion to dilVereiilial equal loiis 

• Numerical methods to e\ ahialmg integrals and soK mg 
dilTerential equations 

• Ajiphcations to modeling woik, enei g> , and j>o\sc! 

• Introduction to electricity and magnetism 

• IntriKiuction to mechanical \va\cs, with ajiphcations to 
audio systems 

• Intrcxjuction to optics, with appheatmns to opiK al disks 
and fiber optics 



Analytical Methods II 

• Introduction to mcdianics 

• hUioduction to calculus w ith ajqdications to modeling 
1 -dimensional motion 

• Numeneal (digital) methods tor evaluating demntnes 
and finding ma\ima/inininia 

• luirther applications urderivalives 

• lnli(' to \ eelors and tools f(>r riiodelnig 21.^ systems 
(emphasis on 2-1) motion) 

• Introduction to Riemaiin mtegiation 

Analytical Methods IV 

• intioduetioM U > logic and the anah sis of laiiginige. 
esi'iceiallv in relation tt^ knowledge-based systems 

• hitroduetion to iiitelhgent systems 

• Dev elopment of know ledge-based s\ stems, and 
ad\ aneed projeet management 

• Principles of krunvledge-aetiuisitinn 

• 1 Ning exjKM't system shells 
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ISSUES IN S( lENCE AND 1E( IINOEOGV SEQUENCE 



Living Systems 

Cicnctic I'.nginccrin^: Oii^iiiis niuj applieatitnis 
of genetic eiiguieeTiiig 

• The 1 luMiaii (jciu)nic I’lojeet 

• Sliuelufc, (imetions. aiul oigatii/alK'n ('!' ! )NA 

• <ie!ielie diseases: niigins, diagnnsis, Ihenifis 

• C entral dogma: froin !)NA to KNA to proteins 
Putting it i'ogethcr The flierarehy of I ate 

• I’rorn atoms to niolceulcs to inactonioleeules tli*' relation 
of .VI) organization of ehemieal pioperties and fimetion 

• Huilding a ecll 

• Models of living systems 

l eehnology and Medicine: The Rise of InfeiMious Disease 

• Origins and etiologN 

• h'pideniiologv 

• Aidibiotie resistance and its oiigms 

• ITevcntion, diagnosis, and thenip\ 

• 1 luinan gene mutations and inicctious diseiise resistanee 



Modern Production 

• Introduction and overview of the inanufactming enterpiise 

• Product life cycle - piodiiet design and pnK'ess seieetion 

• Product design and process selection - services 

• Hngineering ceonomv and erjuipment iustifieation - time value of inones. 
cost of capital, benefit cost ratio and return on inNcstincnt 

• 1 )esign for qualit> and (|ualit\ metrics 

• Integrating the rnamifacturing enterprise - integiating islands (d ;iut<Mnaiion 

• Engineering (technical ) diaw ings. dimensioning and toleiannng 

• Pr(Kcss inanufaeturing and related eheinistiN concepts - petrochemicals, 
industrial chemicals, syntlietie polviners 

• Hio-inanufaetuting - hiotechnologs . pliarmaeeiitieals 



I'lffure 4. 1 
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Environment 

Air Pollution atulO/.oiie Depletion 

• AtnK'spliciic composition 

• Atoms, iiioleciiles nml matter 

• C'lieiiiical leaetions and etjiiations 

• i'.leetioniagnetie radiation 

• Descriptive and mferciilial statistics 

• Data visualization 
( ilohal Wanning 

• Ihoehemieal eveles 

• I diergy balance 

• heedhaek loops 
Acid Rain 

• Anomalies of water 

• Acid base chcinistiv 

• I'.cologicid principles 

• I'T'osvstern impacts and lecoveiv 

• I Ivpothesis testing 

• C'onlidcnec intei vals 
- Species diveisitv 

Solid Waste Management 

• Management prit^rities 

• Polviner ehemistrv 

• 1 Ti\ ironniental responsihililv 
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Solar Hnerev 




X 






Steady State Concept 




X 






Stoichiometn' 






X 




Oxidation-Reduction RcactUMi> 






X 




Hnthalphv 




X 






Hndothennic & Exotheimic Reaction 






X 




I {eat of Reaction 






X 




I {ydrocarbon fuels 






X 




L!lectrochennstr\ 








X 


Galyanic Cells 








X 


ImjcI Cells 








X 


Nuclear Hindinc 1 ■ Percies 








X 


Radioactivity 








X 


RadioisoUn>es 








X 


lincineciiim Desicn iV: 1 liKieoils 




X 




X 


IdecUie l\)\sei GeiieiaticMi 






X 
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( ONNKCnONS SEQUENCK 



Connections 1 Connections ii 



1 Iistor>' ori)iscovcr> and Inno\ation 

• What is science and w hy do \vc dt) it ' 

• The changing context ot’rcsearcli, ancient 
times to inoclcm 

• Social impacts of iiinm ation 

Public Perceptions Science and Technology 

• Public literacy and attitudes about science and 
technology 

• "World view" jniiadigms 

• The nature of risk perception 

• rhe role of the media 

Science, Technology, and Social Justice 

• Concepts of social fairness, equity, and cl lues 

• Competition between scientific values and 
social values 

• Sociedogv of science and social consccjuences 



Competing Values aiul Social nilenimas m cr Science it 
Technology 

• The nature of \ nines, mtercsts, tlilcmmas. and 
contm\cisics 

• Competing \ alucs and interests at each major lc\ cl 
of social oi gani/ation: 

‘ indi\'idual/family 

- community 

- nation 

- fonnal organi/atum 

- global system 

- economic system 

- workplace 

- legal system 

Social ControNcrsies and Stieial Impacts ! he Integrated 

V icw 

This mtKlulc w ill I'lroN'ide an CNtcnded, in-de|>th loi^k 
at one or two major eontro\’crsics to enable students 
to see how all of the course "building bU^eks" fit into 
a unified wa\' of analwing scientific and technological 
issues 



Figure 5 



- 




STRATEGIC TECHNOl.OGV SECI OR COURSES 



Instrumentation and Measurement Sector 

• Foundations of Instrumentation and 
Measurement (3) 

The follow ing four courses are companion laboratory 
i courses for four of the remainmy^ straiey,ic sectors 
j Instnimcntation and Measurement in: 

I • the Hncrg>’ Sector ( 1 ) 

I • the Environment Sector ( 1 ) 

• Engincering/Manulactiiring ( 1 ) 

• Biotechnology ( 1) 



Environment Sector 

• Fundamentals of Environmental Science and 
Technology (3) 

• Environmental Projects (3) 



Engineering/Manufacturing Sector 

• Manufacturing Systems - Techniques and 
Technologies (3) 

• Aulomation in Manufacturing (3) 



Energy Sector 

• lTierg> Fundamentals (3) 

• Roles of Energy in Modern SocieU (3 ) 

Knowledge Management Sector 

• Software Development ( > ) 

• Knowledge Managcmcnl (3) 



I Biotechnology Sector 

I • Biotechnology for the New Millennium 1(3) 

• Biotechnology for the New Millennium 11 (3 ) 



Figure 6 
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( ONCENTRA HON COURSES 



I Energy Concentration 

I • Sustainable Energy Dcvclopmcnl (3) 

I • Energy Economics and Policy (3) 

I • D\ namic Control of Energy Systems ( 3 ) 

I • Options for Energy Efficiencs (3) 

I 

I Engineering/Manufacturing Concentration 
I • Manufacturing Processes (3) 

I • Materials Science in Manufacturing (3) 

: • 'fwo Additional Courses 



I Knowledge Management C oncentration 
j • Intelligent Systems (3) 

• Information System Design Studio (3 ) 

• Hypermedia Systems (3) 

; • Seminar in Emerging Inibrmation Technologies (3) 



liiotechnology C^oncentration 

• Biotechnology and the Environment (3) 

• Biotechnology in Industry and Agriculture (3) 

• Medical Biotechnology (3) 

• linergN and Living S\slcms (3) 



Environmental Science Concentration 

• Waste Management (3) 

• Iinvironmental Poliev (3) 

• l*n\ ironmental Modeling 1(3) 

• Ihuironmcntal Modeling II (3) 



Health Systems 

• Principle? of Community 1 leailh ( 3 ) 

• Funding in Health Care (3) 

• Health Care, Economics, Policv , 
IThics (3) 

• Health Care Strategic Planning (3) 



Fiffure 7 
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